From: David S Alavi 800-853-8150 To: Phan T H Palmer - 2874 



Date: 8/16/2004 Time: 1:51:10 PM 



Page 5 ol17 



App. No. 10/671 ,244 Amendment under 37 CFR §1.111 

AMENDMENTS TO THE CLAIMS 

Please amend the claims as set forth hereinbelow. 

1 . (cancelled) 

2. (currently amended) The apparatus of Claim-4 Claim 3 , wherein the heat sink has 
a substantially flat surface substantially flush with the surface of the substrate. 

3. (currently amended) Th e a pparatu s of C l a i m 1 , furth e r compr i s i ng 
An apparatus, comprising: 

a substrate having a recessed area on a surface thereof; 

a heat sink comprising heat sink material deposited within the recessed area, the 
heat sink material having thermal conductivity greater than thermal conductivity 
of the substrate: and 

a planar optical waveguide formed on the substrate and positioned so as to enable 
optical coupling between the planar optical waveguide and an optical device 
mounted on the substrate in thermal contact with the heat sink. 

4. (original) The apparatus of Claim 3, further comprising an optical device mounted 
on the substrate in thermal contact with the heat sink and positioned for optical 
coupling with the planar optical waveguide. 

5. (currently amended) The apparatus of Cla i m 1 Claim 3 , further comprising an 
electrical contact formed on the substrate and positioned so as to establish 
electrical continuity with an optical device mounted on the substrate optically 
coupled to the planar optical waveguide and in thermal contact with the heat sink. 

6. (currently amended) The apparatus of Claim 5, further comprising an optical 
device mounted on the substrate optically coupled to the planar optical waveguide. 
in thermal contact with the heat s i nk and sink, and with electrical continuity 
established with the electrical contact. 

7. (currently amended) The apparatus of Claim 5, wherein the electrical contact is 
positioned on at least a portion of the heat sink surface so as to provide thermal 
contact between the heat sink and an optical device mounted on the substrate. 
substrat e so as to e stabl i sh ele ctr i cal cont i nuity w i th the e l e ctr i cal cont a ct. 
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8. (original) The apparatus of Claim 7, further comprising solder for establishing 
electrical continuity between the optical device and the electrical contact and 
thermal contact between the optical device and the heat sink. 

9. (currently amended) The apparatus of Cla i m 1 Claim 3 , wherein the substrate 
includes a low-index optical buffer layer on the surface thereof, the optical buffer 
layer leaving exposed at least a portion of a surface of the heat sink. 

10. (currently amended) Th e apparatus of C l a i m 1 , 
An apparatus, comprising: 

a substrate having a recessed area on a surface thereof: and 

a heat sink comprising heat sink material deposited within the recessed area, the 

heat sink material having thermal conductivity greater than thermal conductivity 

of the substrate. 

wherein the substrate comprises silicon with a silica optical buffer layer on the 
surface thereof, and the heat sink material comprises diamond. 

11. (currently amended) Th e apparatus of Claim 1 , 
An apparatus, comprising: 

a substrate having a recessed area on a surface thereof: and 

a heat sink comprising heat sink material deposited within the recessed area, the 

heat sink material having thermal conductivity greater than thermal conductivity 

of the substrate. 

wherein the substrate comprises silicon, and the heat sink material comprises 
diamond. 

12. (currently amended) The apparatus of C l a i m 1 Claim 11 . further comprising a 
heat-generating device mounted on the substrate in thermal contact with the heat 
sink. 

13. (cancelled) 

14. (currently amended) The method of C l a i m 13 Claim 15 . further comprising 
polishing the substrate and the heat sink material to form a substantially flat surface 
of the heat sink substantially flush with the surface of the substrate. 
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15. (currently amended) Tho mothod of Claim 13, furthor compr i c i ng 
A method comprising: 

forming a recessed area on a surface of a substrate; 

depositing heat sink material within the recessed area to form a heat sink, the heat 
sink material having thermal conductivity greater than thermal conductivity of 
the substrate: and 

forming a planar optical waveguide on the substrate positioned so as to enable 
optical coupling between the planar optical waveguide and an optical device 
mounted on the substrate in thermal contact with the heat sink. 

1 6. (original) The method of Claim 1 5, further comprising mounting an optical device 
on the substrate in thermal contact with the heat sink and positioned for optical 
coupling with the planar optical waveguide. 

17. (currently amended) The method of C l a i m 13 Claim 15 . further comprising 
forming an electrical contact on the substrate positioned so as to establish electrical 
continuity with an optical device mounted on the substrate optically coupled to the 
planar optical waveguide and in thermal contact with the heat sink. 

18. (currently amended) The method of Claim 17, further comprising mounting an 
optical device on the substrate optically coupled to the planar optical waveguide, in 
thermal contact with the heat s i nk and sink, and with electrical continuity established 
with the electrical contact. 

19. (currently amended) The method of Claim 17, wherein the electrical contact is 
positioned on at least a portion of the heat sink surface so as to provide thermal 
contact between the heat sink and an optical device mounted on the substrate. 
cubctrato co as to e stab li sh e l e ctr i ca l cont i nu i ty w i th th e ele ctrical contact. 

20. (original) The apparatus of Claim 19, further comprising applying solder for 
establishing electrical continuity between the optical device and the electrical 
contact and thermal contact between the optical device and the heat sink. 
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21. (currently amended) The method of C l a i m 13 Claim 15 , further comprising 
forming a low-index optical buffer layer on the surface of the substrate, while leaving 
exposed at least a portion of a surface of the heat sink. 

22. (currently amended) Th e m e thod of C l a i m 13, 
A method comprising: 

forming a recessed area on a surface of a substrate: and 

depositing heat sink material within the recessed area to form a heat sink, the heat 
sink material having thermal conductivity greater than thermal conductivity of 
the substrate. 

wherein the substrate comprises silicon with a silica optical buffer layer on the 
surface thereof, and the heat sink material comprises diamond. 

23. (currently amended) Tho m e thod of Cla i m 13, 
A method comprising: 

forming a recessed area on a surface of a substrate: and 

depositing heat sink material within the recessed area to form a heat sink, the heat 
sink material having thermal conductivity greater than thermal conductivity of 
the substrate, 

wherein the substrate comprises silicon, and the heat sink material comprises 
diamond. 

24. (currently amended) The method of C l a i m 13 Claim 23 , further comprising 
mounting a heat-generating device onto the substrate in thermal contact with the 
heat sink. 

25. (cancelled) 

26. (currently amended) The method of C l a i m 25 Claim 27 . further comprising 
polishing the substrate wafer and the heat sink material to form substantially flat 
surfaces of the multiple heat sinks substantially flush with the surface of the 
substrate wafer. 

27. (currently amended) Tho method of Cla i m 25, furth e r comprising 
A method, comprising: 
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forming multiple recessed areas on a surface of a substrate wafer; 

depositing heat sink material within the multiple recessed areas to form multiple 
corresponding heat sinks, the heat sink material having thermal conductivity 
greater than thermal conductivity of the substrate wafer; and 

forming multiple planar optical waveguides on the substrate wafer positioned so as 
to enable optical coupling between one of the planar optical waveguides and an 
optical device mounted on the substrate wafer in thermal contact with a 
corresponding one of the multiple heat sinks. 

28. (original) The method of Claim 27, further comprising: 

dividing the substrate wafer into multiple substrate segments, each having at least 
one corresponding heat sink and at least one corresponding planar waveguide; 
and 

mounting corresponding optical devices on the substrate segments in thermal 

contact with the corresponding heat sink and positioned for optical coupling with 
the corresponding planar optical waveguide. 

29. (currently amended) The method of C l aim 25 Claim 27 , further comprising 
forming multiple electrical contacts on the substrate wafer positioned so as to 
establish electrical continuity with an optical device mounted on the substrate wafer 
in thermal contact with a corresponding one of the multiple heat sinks. 

30. (currently amended) The method of Claim 29, further comprising: 

dividing the substrate wafer into multiple substrate segments, each having at least 
one corresponding heat sink and at least one corresponding electrical contact; 
and 

mounting corresponding optical devices on the substrate segments optically 

coupled to the corresponding planar optical waveguides, in thermal contact with 
the corresponding heat si nk and sinks, and with electrical continuity established 
with the corresponding electrical cont a ct, contacts. 

31. (currently amended) The method of Claim 29, wherein the multiple electrical 
contacts are positioned on at least a portion of surfaces of the corresponding heat 
sinks so as to provide thermal contact between the corresponding heat sink and an 
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optical device mounted on the substrate wafer, waf e r so ac to octablich o l octr i cal 
continu i ty with the corr e sponding el e ctrica l contact. 

32. (original) The apparatus of Claim 31 , further comprising applying solder for 
establishing electrical continuity between optical devices and the multiple electrical 
contacts and thermal contact between optical devices and the multiple heat sinks. 

33. (currently amended) The method of C l a i m 25 Claim 27 , further comprising 
forming a low-index optical buffer layer on the surface of the substrate wafer, while 
leaving exposed at least portions of surfaces of the multiple heat sinks. 

34. (currently amended) Th o method of Cla i m 25, 
A method, comprising: 

forming multiple recessed areas on a surface of a substrate wafer: and 
depositing heat sink material within the multiple recessed areas to form multiple 

corresponding heat sinks, the heat sink material having thermal conductivity 

greater than thermal conductivity of the substrate wafer. 
wherein the substrate wafer comprises silicon with a silica optical buffer layer on the 

surface thereof, and the heat sink material comprises diamond. 

35. (currently amended) Th e m e thod of Claim 25, 
A method, comprising: 

forming multiple recessed areas on a surface of a substrate wafer: and 
depositing heat sink material within the multiple recessed areas to form multiple 

corresponding heat sinks, the heat sink material having thermal conductivity 

greater than thermal conductivity of the substrate wafer. 
wherein the substrate wafer comprises silicon, and the heat sink material comprises 

diamond. 
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